Antithrombin deficiency increases thrombin activity after prolonged cardiopulmonary bypass.
Antithrombin (AT) levels decrease during cardiopulmonary bypass (CPB), particularly when combined with deep hypothermic circulatory arrest (DHCA). Low AT levels might lead to imbalance of pro- and anticoagulant factors promoting systemic thrombotic events. We hypothesized that low levels of AT might lead to increased in vitro thrombin generation when procoagulant factors are added to the patient's plasma after CPB. Blood samples were obtained before heparinization and after separation from CPB from five patients undergoing cardiac surgery with DHCA. AT levels were determined by chromogenic assay and expressed as a percent of normal activity. The balance between procoagulant and anticoagulant elements was manipulated in the patients' plasma by adding normal donor plasma, AT-deficient plasma, or purified AT. The Thrombinoscope system was used to evaluate thrombin generation with and without AT supplementation. AT levels (median, range) were 82.0% (71.0, 109) and 37.0% (34.0, 41.0) of normal before and after separation from CPB, respectively (P < 0.05). Peak thrombin generation (median, range) was 56.6 nM (42.1, 61.0) in plasma after CPB, and it remained at 61.1 nM (54.9, 64.5) when a donor plasma with normal AT (105%) was added. When AT-deficient plasma was added to the patient's plasma, peak thrombin generation (median, range) was increased from 56.6 nM (42.0, 61.0) to 117 nM (95.0, 188) (P < 0.05 versus control). After the addition of purified AT, the peak thrombin generation was reduced to 12.2 nM (9.0, 29.3) (P < 0.05 versus control). Plasma AT activity is severely decreased after CPB with DHCA. Our data suggest that the administration of coagulation factor components without AT repletion may lead to excessive thrombin generation, which clinically, may potentially lead to a hypercoagulable state.